Detection of Helicobacter pylori in sewage and water using a new quantitative PCR method with SYBR green.
To demonstrate the application of a new quantitative polymerase chain reaction (qPCR) technique for the determination of Helicobacter pylori concentrations in water, and to use this method to investigate the occurrence of the bacteria in sewage. The other aim was to study the survival capacity and detectability of the bacteria in artificially contaminated groundwater at different temperatures of 4 and 15 degrees C. The detection of H. pylori in water was aided by PCR using specific primers designed for the amplification of a fragment within the major vacuolating cytotoxin gene. Conventional culture was compared with conventional PCR and the new real-time (RT) qPCR approach for the quantification of the bacterium. Helicobacter pylori remained culturable for 120 h at 4 degrees C as opposed to only 24 h at 15 degrees C. RT qPCR demonstrated a 100-fold greater sensitivity for the detection of H. pylori DNA in comparison with conventional PCR. Scanning electron microscopic (SEM) observation showed that the normal spiral form changed to a coccoid form after 24 and 72 h at 15 and 4 degrees C, respectively. Helicobacter pylori was found at 2-28 cells ml(-1) in sewage, of the 23 sewage samples - 84% were positive for H. pylori species-specific vacuolating cyctotoxin gene (vacA) by RT qPCR, but were negative by conventional PCR. The RT qPCR assay provided a specific, sensitive and rapid method for the quantitative detection of H. pylori in sewage. This molecular method would be valuable in studying the prevalence of H. pylori as required by the United States Environmental Protection Agency Contaminant Candidate List, particularly in nondisinfected ground waters, in sewage as a source of contamination, and for addressing the possible presence of viable but nonculturable of H. pylori. The quantitative detection of H. pylori by rapid and less-expensive methods than the TaqMan Assay using SYBR green could be an important tool to monitor infection in community by measuring the concentrations in sewage and to meet the new regulatory and risk-based frameworks for water supplies.